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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte rechargeable battery with 
high capacity excelling in discharging property after continuous charging, load property and 
cycling property and with a small quantity of generated gas and nonaqueous electrolyte used in 
it. 

SOLUTION: In the nonaqueous electrolyte rechargeable battery provided with a negative 
electrode and a positive electrode absorbing and storing or discharging lithium and the 
electrolyte consisting of nonaqueous solvent and lithium salt, the nonaqueous solvent contains 
cyclic carbonate ester with carbon-carbon unsaturated bond in its molecule and aromatic 
compound containing fluoride with <9 carbon atoms. 
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CLAIMS • 



[Claim(s)] 
[Claim 1] 

The nonaqueous electolyte rechargeable battery characterized by being that in which a non- 
aqueous solvent contains the annular carbonate which has a carbon-carbon unsaturated bond in 
intramolecular, and a with a carbon number of nine or less fluorine content aromatic compound in 
the nonaqueous electolyte rechargeable battery which has the electrolytic solution which 
consists a lithium of occlusion, the negative electrode which can be emitted, a positive 
electrode, a non-aqueous solvent, and lithium salt. 
[Claim 2] 

The nonaqueous electolyte rechargeable battery according to claim 1 with which a non-aqueous 
solvent is characterized by being what contains the annular carbonate which has a carbon- 
carbon unsaturated bond in intramolecular 0.01 to 8% of the weight. 
[Claim 3] 

The nonaqueous electolyte rechargeable battery according to claim 1 or 2 characterized by a 
non-aqueous solvent being what contains a with a carbon number of nine or less fluorine content 
aromatic compound 0.01 to 10% of the weight. 
[Claim 4] 

The nonaqueous electolyte rechargeable battery according to claim 1 to 3 with which a non- 
aqueous solvent is characterized by making the annular carbonate which has a carbon-carbon 
unsaturated bond at intramolecular into the mixture whose capacity factors of the alkylene 
carbonate which has the alkylene group of carbon numbers 2-4, and the dialkyl carbonate which 
has the alkyl group of carbon numbers 1-4 are 10:90-45:55, and a with a carbon number of nine 
or less fluorine content aromatic compound contain. 
[Claim 5] 

The nonaqueous electolyte rechargeable battery according to claim 1 to 3 characterized by 
making the annular carbonate which has a carbon-carbon unsaturated bond at intramolecular 
into the mixture which contains the organic solvent chosen from the group which a non-aqueous 
solvent becomes from ethylene carbonate, propylene carbonate, gamma-butyrolactone, and 
gamma-valerolactone more than 60 capacity %, and a with a carbon number of nine or less 
fluorine content aromatic compound contain. 
[Claim 6] 

The nonaqueous electolyte rechargeable battery according to claim 1 to 3 characterized by 
making the annular carbonate which has a carbon-carbon unsaturated bond at intramolecular 
into the mixture which contains the organic solvent chosen from the group which a non-aqueous 
solvent becomes from ethylene carbonate, propylene carbonate, gamma-butyrolactone, and 
gamma-valerolactone more than 60 capacity %, and contains the dialkyl carbonate which has the 
alkyl group of the brown coal prime factors 1-3 below 10 capacity %, and a with a carbon number 
of nine or less fluorine content aromatic compound contain. 
[Claim 7] 

A non-aqueous solvent Trimethyl phosphate, phosphoric-acid triethyl, phosphoric-acid dimethyl 
ethyl, 10-80 capacity % content of the organic solvent chosen from the group which consists of 
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phosphoric-acid methyl diethyl is done. The organic solvent chosen from the group which 
consists of ethylene carbonate, propylene carbonate, gamma-butyrolactone, and a gamma- 
valerolactone 20-90 capacity % content and into the mixture to carry out The nonaqueous 
electolyte rechargeable battery according to claim 1 to 3 characterized by making intramolecular 
contain the annular carbonate which has a carbon-carbon unsaturated bond, and a with a carbon 
number of nine or less fluorine content aromatic compound. 
[Claim 8] 

The nonaqueous electolyte rechargeable battery according to claim 1 to 7 with which the 
consistency of a negative-electrode layer is characterized by being a three or more 1.45 g/cm 
thing. 
[Claim 9] 

The nonaqueous electolyte used for a nonaqueous electolyte rechargeable battery according to 
claim 1 to 8. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a nonaqueous electolyte rechargeable battery and the nonaqueous 
electolyte used for it. In detail, it is high capacity, and it excels in the discharge property, load 
characteristic, and cycle property after continuation charge, and is related with a nonaqueous 
electolyte rechargeable battery with few amounts of generation of gas. 
[0002] 

[Description of the Prior Art] 

Improving a cell property is called for as development of a lithium secondary battery with a high 
energy density is furthered with lightweight-izing of an electric product, and a miniaturization and 
Field of application of a lithium secondary battery is expanded. 

Moreover, when using a lithium secondary battery as the backup power supply at the time of 
interruption to service, or a power source of a portable device, in order to compensate self- 
discharge, the continuation charge approach of always holding a feeble current in a sink and the 
charge condition is usually used. 
[0003] 

A metal lithium grows in the shape of a dendrite by the repeat of charge and discharge, this 
reaches a positive electrode, there is a problem that the short circuit inside a cell will arise in 
the rechargeable battery which uses a metal lithium as a negative electrode, and it has been the 
greatest failure at the time of putting in practical use the lithium secondary battery with which 
this uses a metal lithium as a negative electrode. On the other hand, since a lithium does not 
grow up lithiums, such as corks, an artificial graphite, or a natural graphite, to be a negative- 
electrode active material in the shape of a dendrite with the nonaqueous electolyte rechargeable 
battery which used occlusion and the carbonaceous ingredient which can be emitted, a battery 
life and safety can be raised. Especially the nonaqueous electolyte rechargeable battery that 
used graphite system carbonaceous ingredients, such as an artificial graphite and a natural 
graphite, for the negative-electrode active material attracts attention as what can meet the 
demand of high-capacity-izing. 
[0004] 

However, since the electrolytic solution decomposes in an electrode surface into charge and 
discharge, the rechargeable battery which has a negative electrode using a graphite system 
carbonaceous ingredient may cause decline in charge-and-discharge effectiveness, lifting of the 
cell internal pressure by the gas which the cycle property fell and generated, etc. 
By the way, it is common to consider as the approach of high-capacity-izing a cell, to pressurize 
in order to make the amount of active materials of an electrode increase and to, decrease the 
opening of the electrode layer formed on the charge collector of an electrode if possible, and to 
carry out densification of the electrode layer. However, if the opening in a cell is decreased, even 
if the gas which occurs in disassembly of the electrolytic solution is slight, cell internal pressure 
will rise notably. Moreover, since the permeability of the electrolytic solution will fall if 
densification of the electrode layer is carried out, sufficient cell property becomes is hard to be 
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acquired. 
[0005] 

Therefore, about the lithium secondary battery, controlling disassembly of the electrolytic 
solution in an electrode surface and raising the permeability of the electrolytic solution to an 
electrode layer or a separator are called for. 

In order to control disassembly of the electrolytic solution of the nonaqueous electolyte 
rechargeable battery using a graphite system negative electrode, using the non-aqueous solvent 
containing the annular carbonate which includes a carbon-carbon unsaturated bond in 
intramoleculars, such as vinylene carbonate and its derivative, is proposed (JP f 8-45545,A). If this 
non-aqueous solvent is used, the coat formed by carrying out reduction decomposition of the 
annular carbonate including an unsaturated bond on a negative-electrode front face can control 
too much decomposition of a non-aqueous solvent, and a cycle property can be raised. However, 
although the rechargeable battery using the non-aqueous solvent containing the annular 
carbonate which includes a carbon-carbon unsaturated bond in intramolecular showed the 
outstanding cycle property, when this invention persons examined, and continuation charge was 
performed, it became clear that there was a problem that the yield of gas increases. By 
continuation charge which continues charge on a fixed electrical potential difference, since the 
activity of a positive electrode does not fall, this is considered for the yield of gas not to fall. 
[0006] 

By the way, in order to raise a cell property, safety, etc., it is well-known to make a fluorine 
content aromatic compound contain in a non-aqueous solvent. For example, the lithium 
secondary battery which contains a fluorine content aromatic compound in a non-aqueous 
solvent is indicated by each official report of JP.10-1 12335,A, JP.1 1-329496A JP,2000- 
106209A JP,2001-185213,A, JP,2001-256996,A, and JP,2002-83629.A. However, there is no 
publication about the approach of controlling the generation of gas at the time of continuation 
charge to all. 
[0007] 

As an approach of raising the cell property at the time of continuation charge, the rechargeable 
battery using the electrolytic solution containing phosphoric ester is proposed (JP,1 1-233140,A). 
However, according to the trial of this invention persons, this cell has an inadequate cell 
property after continuation charge. 
[0008] 

[Problem(s) to be Solved by the Invention] 

This invention is high capacity and makes it a technical problem to offer the nonaqueous 
electolyte which is excellent in the discharge property, load characteristic, and cycle property 
after continuation charge, and is used for a nonaqueous electolyte rechargeable battery with few 
amounts of generation of gas, and it. 
[0009] 

[Means for Solving the Problem] 

this invention persons came to complete a header and this invention for the above-mentioned 
technical problem being solvable by using for intramolecular the non-aqueous solvent containing 
the annular carbonate which has a carbon-carbon unsaturated bond, and a with a carbon number 
of nine or less fluorine content aromatic compound, as a result of repeating various examination 
in view of the above-mentioned technical problem. 
[0010] 

That is, the summary of this invention consists in the nonaqueous electolyte rechargeable 
battery characterized by being that in which a non-aqueous solvent contains the annular 
carbonate which has a carbon-carbon unsaturated bond in intramolecular, and a with a carbon 
number of nine or less fluorine content aromatic compound in the nonaqueous electolyte 
rechargeable battery which has the electrolytic solution which consists a lithium of occlusion, 
the negative electrode which can be emitted, a positive electrode, a non-aqueous solvent, and 
lithium salt. 
[0011] 

[Embodiment of the Invention] 
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In the nonaqueous electolyte rechargeable battery concerning this invention, the electrolytic 
solution made to dissolve lithium salt in the annular carbonate which has a carbon-carbon 
unsaturated bond in intramolecular, and the non-aqueous solvent containing a with a carbon 
number of nine or less fluorine content aromatic compound is used. 

As an annular carbonate which has a carbon-carbon unsaturated bond in intramolecular Vinylene 
carbonate, methyl vinylene carbonate, ethyl vinylene carbonate, 4, 5-dimethyl vinylene 
carbonate, 4, 5-diethyl vinylene carbonate, Vinylene carbonate compound;4-vinyl ethylene 
carbonate, such as fluoro vinylene carbonate and trifluoromethyl vinylene carbonate, 4-methyl- 

4- vinyl ethylene carbonate, 4-ethyl-4-vinyl ethylene carbonate, 4-n-propyI-4-vinyl ethylene 
carbonate, 5-methyl-4-vinyl ethylene carbonate, Vinyl ethylene carbonate, such as 4 and 4- 
divinyl ethylene carbonate, 4, and 5-divinyl ethylene carbonate; 4 and 4-dimethy|-5-methylene 
ethylene carbonate, Methylene ethylene carbonate compounds, such as 4 and 4-diethyl-5- 
methylene ethylene carbonate, etc. are mentioned. Among these, vinylene carbonate, 4-vinyl 
ethylene carbonate, 4-methyl-4-vinyl ethylene carbonate or 4, 5-divinyl ethylene carbonate 
especially vinylene carbonate, or 4-vinyl ethylene carbonate is desirable. In addition, these two 
or more kinds may be used together. 

[0012] 

As for the annular carbonate which has a carbon-carbon unsaturated bond in intramolecular, it is 
desirable to make it contain so that it may become 8 or less % of the weight 0.01% of the weight 
or more into a non-aqueous solvent. At less than 0.01 % of the weight, it becomes difficult to 
fully raise a cycle property. On the other hand, when it exceeds 8 % of the weight, at the time of 
elevated-temperature preservation, gas may occur and the internal pressure of a cell may rise. 
Especially as a lower limit, 0.1% of the weight or more, it is still more desirable to consider as 0.3 
% of the weight or more, and it is most desirable to consider as 0.5 % of the weight or more. 
Moreover, especially as a upper limit, it is still more desirable to consider as 4 or less % of the 
weight, and it is most desirable to consider as 3 or less % of the weight 5 or less % of the weight. 
[0013] 

As a with a carbon number of nine or less fluorine content aromatic compound A fluorobenzene, 
1, 2-difIuoro benzene, 1, 3-difluoro benzene, 1, 4-difluoro benzene, 1 and 2, 3-trifluoro benzene, 
1 , 2, 4-trifluoro benzene, 1 and 3, 5-trifluoro benzene, 1 , 2, 3, 4-tetrafluoro benzene, 1 , 2 and 3, 

5- tetrafluoro benzene, 1 , 2, 4, 5-tetrafluoro benzene, pentafluoro benzene, Hexafluoro benzene, 
2-fIuoro toluene, 3-fluoro toluene, 4-fluoro toluene, 2, 3-difluoro toluene, 2, 4-difluoro toluene, 2, 
5-difluoro toluene, 2, 6-difluoro toluene, 3, 4-difluoro toluene, Benzotrifluoride, 2- 
fluorobenzotrifluoride, 3-fluorobenzotrifluoride, 4-fIuorobenzotrifluoride, 3-fluoro-O-xylene, 4- 
fluoro-O-xylene, 2-fluoro-meta xylene, 5-fluoro-meta xylene, 2-methyl benzotrifluoride, 3- 
methyl benzotrifluoride, 4-methyl benzotrifluoride, octafluoro toluene, etc. are mentioned. 
Especially, a fluorobenzene, 1 , 2-difluoro benzene, 1 , 3-difluoro benzene, 1 , 4-difluoro benzene, 
2-fluoro toluene, and 3-fluoro toluene are desirable, and especially a fluorobenzene is desirable. 
Moreover, from the point of the cell property after continuation charge, pentafluoro benzene and 
especially hexafluoro benzene are desirable. 

From the point of generation-of-gas control, especially octafluoro toluene is desirable. 

In addition, these may use two or more sorts together. 

[0014] 

If the carbon number of a fluorine content aromatic compound becomes ten or more, since a 
load characteristic will fall, it is not desirable. 

As for a with a carbon number of nine or less fluorine content aromatic compound, it is desirable 
to make it contain so that it may become 10 or less % of the weight 0.01% of the weight or more 
into a non-aqueous solvent. At less than 0.01 % of the weight, it becomes difficult to suppress 
enough the generation of gas at the time of continuation charge. Especially as a lower limit, 0.1% 
of the weight or more, 0.2 % of the weight or more and 0.3 % of the weight or more are still more 
desirable, and it is most desirable to consider as 0.5 % of the weight or more. Moreover, 
especially as a upper limit, 7 or less % of the weight is still more desirable, and it is most 
desirable that they are 5 or less % of the weight and 4.5 more % of the weight or less 8 or less % 
of the weight. 
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Since considering the own flash point of a compound the flash point of the electrolytic solution 
will fall if it adds to a large quantity, 4 or less % of the weight and 3 % of the weight or less are 
desirable. Especially in the case of a fluorobenzene, the flash point is as low as -13 degrees C f 
and remarkable in it. 

Moreover, since the compound itself is easy to be returned in the case of 1 f 2 and 3 which four 
or more fluorines have combined with the benzene ring, 4-tetrafluoro benzene, 1, 2 and 3, 5- 
tetrafluoro benzene, 1, 2 and 4, 5-tetrafluoro benzene, pentafluoro benzene, hexafluoro benzene, 
octafluoro toluene, etc., when it adds to a large quantity, the high current discharge property 
after elevated-temperature preservation may fall, 2 or less % of the weight is desirable, and 
especially 1 or less % of the weight is desirable. 
[0015] 

As a principal component of a non-aqueous solvent, the thing of arbitration well-known as a 
solvent of a nonaqueous electolyte rechargeable battery can be used. For example, alkylene 
carbonate, such as ethylene carbonate, propylene carbonate, and butylene carbonate; Dimethyl 
carbonate, Dialkyl carbonate, such as diethyl carbonate, G n-propyl carbonate, and ethyl methyl 
carbonate (the alkyl group of carbon numbers 1-4 is desirable); A tetrahydrofuran, Cyclic ether, 
such as 2-methyl tetrahydrofuran; Dimethoxyethane, chain-like ether [, such as 
dimethoxymethane, ]; — gamma-butyrolactone, gamma-valerolactone, etc. are annular — chain- 
like carboxylate, such as carboxylate; methyl acetate, methyl propionate, and ethyl propionate, 
etc. is mentioned. These may use two or more kinds together. 
[0016] 

It is desirable to use [ rather than ] two or more compounds together, using one kind of 
compound as a principal component of a non-aqueous solvent. For example, it is desirable to use 
together high dielectric constant solvents, such as alkylene carbonate and annular carboxylate, 
and hypoviscosity solvents, such as dialkyl carbonate and chain-like carboxylate. 
Although it is desirable as a non-aqueous solvent, one makes alkylene carbonate and dialkyl 
carbonate a subject. Especially, in total the alkylene carbonate which has the alkylene group of 
carbon numbers 2-4, and the dialkyl carbonate which has the alkyl group of carbon numbers 1-4 
More than 90 capacity % desirable — more than 95 capacity % — containing — **** — and the 
capacity factor of alkylene carbonate and dialkyl carbonate — 10:90-45:55 — into the mixture 
which is 20:80-45:55 preferably If the annular carbonate which has a carbon-carbon unsaturated 
bond, and the non-aqueous solvent which made the with a carbon number of nine or less fluorine 
content aromatic compound contain are used for intramolecular, since the balance of a cycle 
property, a high current discharge property, and generation-of^-gas control will become good, it is 
desirable. In addition, in this description, although the capacity of a non-aqueous solvent is 25 
degrees C in measured value, a solid thing uses the measured value in the melting point at 25 
degrees C like ethylene carbonate. 
[0017] 

As alkylene carbonate which has the alkylene group of carbon numbers 2-4, ethylene carbonate, 
propylene carbonate, butylene carbonate, etc. are mentioned. In these, ethylene carbonate or 
propylene carbonate is desirable. 

As dialkyl carbonate which has the alkyl group of carbon numbers 1-4, dimethyl carbonate, 
diethyl carbonate, G n-propyl carbonate, ethyl methyl carbonate, methy|-n-propyl carbonate, 
ethyl-n-propyl carbonate, etc. are mentioned. In these, dimethyl carbonate, diethyl carbonate, or 
ethyl methyl carbonate is desirable. 

As an example of a desirable combination of alkylene carbonate and dialkyl carbonate Ethylene 
carbonate, dimethyl carbonate and ethylene carbonate, and diethyl carbonate, Ethylene 
carbonate, ethyl methyl carbonate and ethylene carbonate, dimethyl carbonate, and diethyl 
carbonate, Ethylene carbonate, dimethyl carbonate, and ethyl methyl carbonate, Ethylene 
carbonate, diethyl carbonate, ethyl methyl carbonate and ethylene carbonate, dimethyl 
carbonate, diethyl carbonate, ethyl methyl carbonate, etc. are mentioned. 
[0018] 

The combination which added propylene carbonate to the combination of these ethylene 
carbonate and dialkyl carbonate further is also mentioned as a desirable combination. 
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the case where propylene carbonate is contained — the capacity factor of ethylene carbonate 
and propylene carbonate — usually — 99:1-40:60 — it is 95:5-50:50 preferably. 
What contains in these the ethyl methyl carbonate which is unsymmetrical dialkyl carbonate is 
still more desirable, and since what contains ethylene carbonate, dimethyl carbonate, ethyl 
methyl carbonate and ethylene carbonate, diethyl carbonate, ethyl methyl carbonate and 
ethylene carbonate, dimethyl carbonate, diethyl carbonate, the ethylene carbonate of ethyl 
methyl carbonate, symmetrical dialkyl carbonate, and unsymmetrical dialkyl carbonate especially 
has the good balance of a cycle property and a high current discharge property, it is desirable. 
[0019] 

Other desirable examples of a non-aqueous solvent make a subject mixture which contains the 
organic solvent chosen from the group which consists of ethylene carbonate, propylene 
carbonate, gamma-butyrolactone, and a gamma-valerolactone more than 60 capacity %. If the 
annular carbonate which has a carbon-carbon unsaturated bond in intramolecular, and the non- 
aqueous solvent which made the with a carbon number of nine or less fluorine content aromatic 
compound contain are used for this mixture, even if it uses it at an elevated temperature, 
evaporation and the liquid spill of a solvent will decrease. Especially, in total ethylene carbonate 
and gamma-butyrolactone More than 90 capacity % The mixture whose capacity factors of 
ethylene carbonate and gamma-butyrolactone it contains more than 95 capacity % preferably, 
and are 5:95-45:55, In total ethylene carbonate and propylene carbonate Or more than 90 
capacity % Contain more than 95 capacity % preferably, and into the mixture whose capacity 
factors of ethylene carbonate and propylene carbonate are 30:70-60:40 If the annular carbonate 
which has a carbon-carbon unsaturated bond, and the non-aqueous solvent which made the with 
a carbon number of nine or less fluorine content aromatic compound contain are used for 
intramolecular, since the generation of gas in the time of elevated-temperature preservation will 
decrease and the balance of a cycle property, a high current discharge property, etc. will become 
good further, it is desirable. 
[0020] 

Especially a non-aqueous solvent Ethylene carbonate, propylene carbonate. The organic solvent 
chosen from the group which consists of gamma-butyrolactone and a gamma-valerolactone is 
contained more than 60 capacity %. Into and the mixture contained below 1 0 capacity %, the 
dialkyl carbonate which has the alkyl group of carbon numbers 1-4 If the non-aqueous solvent 
containing the annular carbonate which has a carbon-carbon unsaturated bond, and a with a 
carbon number of nine or less fluorine content aromatic compound is used for intramolecular 
Maintaining the high permeability to an electrode layer or a separator, since generating of the gas 
which moreover originates in dialkyl carbonate is controlled, it is desirable. 
[0021] 

Although it is desirable as a non-aqueous solvent, the example of further others contains a 
phosphorus-containing organic solvent. As a phosphorus-containing organic solvent, trimethyl 
phosphate, phosphoric-acid triethyl, phosphoric-acid dimethyl ethyl, phosphoric-acid methyl 
diethyl, phosphoric-acid ethylene methyl, phosphoric-acid ethylene ethyl, etc. are mentioned. If a 
phosphorus-containing organic compound is made to contain so that it may become more than 
10 capacity % into a non-aqueous solvent, the flammability of the electrolytic solution can be 
reduced, when the content of a phosphorus-containing organic compound uses especially the 
non-aqueous solvent containing the annular carbonate which has a carbon-carbon unsaturated 
bond in intramolecular, and a with a carbon number of nine or less fluorine content aromatic 
compound for the mixture which does 20-90 capacity % content of the non-aqueous solvent 
chosen from the group which other components become mainly from ethylene carbonate, 
propylene carbonate, gamma-butyrolactone, gamma-valerolactone, and dialkyl carbonate by 10 - 
80 capacity %, it has fire retardancy (self-extinguishing) — since both high current discharge 
properties become good, it is desirable. 
[0022] 

Moreover, if a overcharge inhibitor is added in a non-aqueous solvent, since the safety of the 
cell at the time of overcharge will improve, it is desirable, as a overcharge inhibitor, fluorine- 
containing anisole compounds, such as partial fluorination object;2 of said aromatic compounds, 
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such as aromatic compound;2-fluoro biphenyls [, such as the partial hydride of a biphenyl, an 
alkyl biphenyl, terphenyl, and terphenyl, cyclohexylbenzene t-butylbenzene, t-amyl benzene 
diphenyl ether, and a dibenzofuran ], o-cyclohexyl fluorobenzene, and p-cyclohexyl 
fluorobenzene, 4-difluoro anisole, 2, and 5-difluoro anisole and 2, and 6-difluoro ANIO-RU, etc. 
are mentioned. If these are made to contain 0.1 to 5% of the weight in a non-aqueous solvent, a 
burst and ignition of a cell can be controlled at the time of overcharge. 
[0023] 

Generally, if a overcharge inhibitor is added, the preservation property of a cell will fall, but if the 
non-aqueous solvent containing the annular carbonate which has a carbon-carbon unsaturated 
bond, and a with a carbon number of nine or less fluorine content aromatic compound is used, 
lowering of this preservation property can be controlled. Since there is little degradation of the 
cell property after elevated-temperature preservation, what was chosen from the group which 
consists of cyclohexylbenzene, 2-fluoro biphenyl, an o-cyclohexyl fluorobenzene, and a p- 
cyclohexyl fluorobenzene as a overcharge inhibitor is desirable. 
[0024] 

Furthermore, other useful compounds, for example, a well-known additive, a dehydrating agent, 
and a deoxidizer may be made to contain conventionally in a non-aqueous solvent if needed. 
As an additive, fluoro ethylene carbonate, trifluoro propylene carbonate, Carbonate compounds, 
such as phenylethylene carbonate, erythritane carbonate, and spiro-screw-dimethylene 
carbonate; A succinic anhydride, An anhydrous glutaric acid, a maleic anhydride, an anhydrous 
citraconic acid, anhydrous glutaconic acid, Itaconic acid anhydride, anhydrous diglycolic acid, a 
cyclohexane dicarboxylic acid anhydride, Carboxylic anhydrides, such as cyclopentane 
tetracarboxylic dianhydride and a phenyl succinic-acid anhydride; An ethylene ape fight, 1, 3- 
propane sultone, 1, 4-butane sultone, methansulfonic acid methyl, A BUSARU fan, a sulfolane, 
SURUHOREN, a dimethyl sulfone, diphenylsulfone, Sulphur-containing compound; 1-methyl-2- 
pyrrolidinone, such as a methylphenyl sulfone, dibutyl disulfide, dicyclohexyl disulfide, and 
tetramethylthiurammonosulflde, Nitrogen-containing compounds, such as 1-methyl-2-piperidone, 
3-methy|-2-oxazolidinone, 1 ,3-dimethyl-2-imidazolidinone, and N-methyl SUKUSHI imide; 
hydrocarbon compounds, such as a heptane, an octane, and cycloheptane, etc. are mentioned. If 
these are made to contain 0.1 to 5% of the weight in a non-aqueous solvent, the capacity 
maintenance property and cycle property after elevated-temperature preservation will become 
good. 
[0025] 

The thing of arbitration can be used as lithium salt which is the solute of a nonaqueous 
electolyte. for example, inorganic lithium salt;LiCF3 of LiCI04, LiPF6, and LiBF4 grade — S03 
and LiN (CF3S02)2 — LiN (C2F5S02)2, LiN (CF3S02) (C4F9S02), LiC (CF3S02)3, LiPF4(CF3) 
2, LiPF4(C2F5) 2, LiPF4(CF3S02) 2, LiPF4(C2F5S02) 2, LiBF2(CF3) 2, LiBF2(C2F5) 2, LiBF2 
(CF3S02) 2 And the fluorine-containing organic lithium salt of LiBF2(C2F5S02) 2 grade etc. is 
mentioned, among these — LiPF6, LiBF4, and LiCF3 — S03 and LiN (CF3S02)2 or LiN 
(C2F5S02)2 — especially LiPF6 or LiBF4 are desirable, the inorganic lithium salt of LiPF6 or 
LiBF4 grade and LiCF3 — S03 and LiN (CF3S02)2 Or if the fluorine-containing organic lithium 
salt of LiN(C2F5S02)2 grade is used together, since degradation after controlling the generation 
of gas at the time of continuation charge or carrying out elevated-temperature preservation will 
decrease, it is desirable. [ moreover, ] especially — the inside of the lithium salt in the 
electrolytic solution, and LiPF6 or LiBF4 — 70 - 98 % of the weight — occupying — LiCF3 — 
S03 and LiN (CF3S02)2 Or what the fluorine-containing organic lithium salt chosen from LiN 
(C2F5S02)2 occupies 30 to 2% of the weight is desirable. 
[0026] 

In addition, when a non-aqueous solvent is what contains gamma-butyrolactone more than 55 
capacity %, it is desirable that LiBF4 occupies 50% of the weight or more of the whole lithium 
salt. Especially the thing that the lithium salt as which LiBF4 is chosen from the group which 
consists of LiPF6. UCF3S03, and LiN (CF3S02)2 and LiN (C2F5S02)2 50 to 95% of the weight 
occupies five to 50% of the weight is desirable among lithium salt. 
[0027] 
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As for the lithium salt concentration in the electrolytic solution, it is desirable that it is 0.5-3 
mols/l. Except this range, the conductivity of the electrolytic solution may become low and the 
cell engine performance may fall. 
[0028] 

The metallic-oxide ingredient; lithium metal which can emit [ occlusion and ] lithiums, such as 
carbonaceous ingredient; tin oxide as an active material of the negative electrode which 
constitutes the cell concerning this invention which can emit [ occlusion and ] lithiums, such as 
a pyrolysis object of the organic substance in various pyrolysis conditions, and an artificial 
graphite, a natural graphite, and oxidization silicon; various lithium alloys etc. can be used. Two or 
more kinds of these negative-electrode active materials may be mixed and used. 
[0029] 

As a carbonaceous ingredient which can emit [ occlusion and ] a lithium, after performing surface 
treatment to the artificial graphite manufactured by elevated-temperature heat treatment of the 
easy graphite pitch obtained from various raw materials, purification natural graphites, or these 
graphites with the organic substance of a pitch and others, what is carbonized and obtained is 
desirable. That [ a graphite's ] 0.335-0.338nm (distance between layers) of whose d values of the 
lattice plane (002nd page) for which it asked by the X diffraction by Gakushin method is 0.335- 

0. 337nm especially is desirable. Ash content is usually 1 or less % of the weight. It is desirable 
that it is especially 0.1 or less % of the weight 0.5 or less % of the weight. Moreover, the 
microcrystal size (Lc) for which it asked by the X diffraction by Gakushin method is usually 30nm 
or more. It is desirable that it is especially 1 0Onm or more 50nm or more. 

[0030] 

The median size of the carbonaceous ingredient fine particles by the method of laser 
diffracting / being scattered about is usually 1-100 micrometers. 5-40 micrometers is especially 
desirable, and 3-50 micrometers of most desirable things are 7-30 micrometers. BET adsorption 
method specific surface area is usually 0.3-25.0m2/g. 0.5-20.0m2/g, especially 0.7-1 5.0m2/g are 
desirable, and 0.8-1 0.0m2/g is the most desirable. Moreover, when the Raman spectrum using 
Ar-ion-laser light analyzes, as for intensity ratio R=IB/IA of the peak PA of the range of 1 570- 
1620cm-1 (peak intensity IA), and the peak PB (peak intensity IB) of the range of 1300-1 400cm- 

1, 0.01-0.7 are desirable, and it is [ one or less / 26cm - ] desirable [ especially the full width at 
half maximum of range of 1 570-1 620cm- 1 ] that it is one or less [ 25cm - ]. 

[0031] 

Especially the desirable graphite ingredient used as karyomitome the carbonaceous ingredient 
whose d value of the lattice plane (002nd page) in an X diffraction is 0.335-0.338nm, and the 
carbonaceous ingredient with larger d value of the lattice plane (002nd page) in an X diffraction 
than this karyomitome has adhered to the front face, and rates with a carbonaceous ingredient 
with larger d value of the lattice plane (002nd page) in an X diffraction than karyomitome and 
karyomitome are 99 / 1 - 80/20 in a weight ratio. If this graphite ingredient is used, it is a high 
capacity and the electrolytic solution and the negative electrode which cannot react easily can 
be manufactured. 
[0032] 

Manufacture of a negative electrode should just be based on a conventional method. For 
example, the approach of adding a binder, a thickener, electric conduction material, a solvent, 
etc., and considering as the shape of a slurry, applying to a charge collector, and pressing and 
carrying out densification to it, after drying to a negative-electrode active material is mentioned. 
The consistency of a negative-electrode layer has three or more desirable 1 .45 g/cm. If 
especially three or more 1.60 g/cm, since the capacity of a cell will increase three or more 1.55 
g/cm, it is still more desirable. In addition, a negative-electrode layer means the layer which 
consists of the active material on a charge collector, a binder, an electric conduction agent, etc., 
and the consistency means the consistency in the event of assembling on a cell. 
[0033] 

As a binder, to the solvent and the electrolytic solution which are used at the time of electrode 
manufacture, if it is a stable ingredient, the thing of arbitration can be used. For example, 
polyvinylidene fluoride, polytetrafluoroethylene, polyethylene, polypropylene, styrene-butadiene 
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rubber, polyisoprene rubber, butadiene rubber, an ethylene-acrylic-acid copolymer, an ethylene- 

methacrylic-acid copolymer, etc. are mentioned. 

[0034] 

As a thickener, carboxyl methyl cellulose, methyl cellulose, a hydroxymethyl cellulose, ethyl 
cellulose, polyvinyl alcohol, oxidization starch, phosphorylation starch, GAZEIN, etc. are 
mentioned. 

As electric conduction material, carbon materials, such as metallic material; graphite or carbon 
black, such as copper or nickel, etc. are mentioned. 

Copper, nickel, or stainless steel is mentioned as construction material of the charge collector 
for negative electrodes. The point of being easy to process it into a thin film, and the point of 
cost to copper foil is [ among these ] desirable. 
[0035] 

As positive active material which constitutes a cell, the ingredient which emits [ occlusion and ] 
lithiums, such as lithium transition-metals multiple oxide ingredients, such as lithium cobalt oxide, 
a lithium nickel oxide, and a lithium manganic acid ghost, is mentioned. By replacing some of 
cobalt, nickel, or manganese with other metals, such as aluminum, Ti, V, Cr, Mn, Fe, Co, Li, nickel, 
Cu, Zn, Mg, Ga, and Zr, since the structure can stabilize a lithium transition-metals multiple 
oxide, it is desirable. 
[0036] 

A positive electrode can be manufactured according to a negative electrode. For example, after 
adding a binder, electric conduction material, a solvent, etc. to positive active material if needed 
and applying and drying to a charge collector after mixing, the approach of carrying out 
densification with a press and using as a positive electrode is mentioned. Since capacity when 
the case where it is set as three or more 3.0 g/cm considers as a cell increases, the 
consistency of a positive-electrode layer is desirable. 

As construction material of the charge collector for positive electrodes, metals, such as 
aluminum, titanium, or a tantalum, or the alloy of those is mentioned. Aluminum or its alloy is 
[ among these ] desirable. 
[0037] 

The construction material and the configuration of a separator which are used for the cell 
concerning this invention are stable to the electrolytic solution, and if they are excellent in 
solution retention, they are arbitrary. A porous sheet or a nonwoven fabric etc. which uses 
polyolefines, such as polyethylene and polypropylene, as a raw material is desirable. 
The configuration of a cell is arbitrary, for example, cylindrical, a square shape, a lamination moid, 
a coin mold, and the configuration of large-sized ** are mentioned. In addition, the configuration 
and configuration of a positive electrode, a negative electrode, and a separator can be used 
according to the configuration of each cell, being able to change. 

Since there is little generation of gas in a continuation charge condition as mentioned above, the 
lithium secondary battery concerning this invention can prevent the abnormal operation of the 
current interrupting device in the continuation charge condition of the" cell equipped with the 
current interrupting device which operates by lifting of cell internal pressure at the time of 
abnormalities, such as overcharge. The thickness of a sheathing object usually also in 0.5mm or 
less moreover, by 0.4mm or less The cell by which construction material made metal aluminum or 
an aluminum alloy the subject, A volume capacity consistency especially further 130 mAh 
(s)/more than cc 1 1 0 mAh(s)/more than cc a 1 40 mAh(s)/cc [ more than ] cell Although it is 
easy to produce the problem of expansion of the cell by lifting of cell internal pressure, since 
there are few amounts of generation of gas, with the rechargeable battery concerning this 
invention, it can prevent that such a problem arises. 
[0038] 
[Example] 

Although an example and the example of a comparison are given to below and this invention is 
explained to it still more concretely, this invention is not limited to these examples, unless the 
summary is exceeded. 
(Example 1) 
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d value of the lattice plane (002nd page) in an X diffraction 0.336nm and microcrystal size (Lc) 
The median size according [ 652nm and ash content ] to the method of laser diffracting / being 
scattered about 0.07% of the weight 1 2 micrometers, BET adsorption method specific surface 
area 7.5m2/g, In the Raman spectrum analysis using ArHonHaser light The peak PA of the range 
of 1 570-1 620cm- 1 (Peak intensity IA) And intensity ratio R=IB/IA of the peak PB (peak intensity 
IB) of the range of 1 300-1 400cm- 1 used 0.12 and the natural-graphite powder whose full width 
at half maximum of the range of 1 570-1 620cm- 1 is 19.9cm-1 as a negative-electrode active 
material. Mixed the polyvinylidene fluoride 6 weight section in this graphite powder 94 weight 
section, and it was made to distribute by the N-methyl-2-pyrrolidone, and considered as the 
shape of a slurry. This was applied to homogeneity at one side of copper foil with a thickness of 
18 micrometers which is a negative-electrode charge collector, and after desiccation, it pressed 
so that the consistency of a negative-electrode layer might become 1.5 g/cm3 with a press 
machine, and it considered as the negative electrode. 
[0039] 

LiCo02 was used as positive active material. It applied to homogeneity to both sides of 
aluminium foil with a thickness of 20 micrometers which is a positive-electrode charge collector, 
and after desiccation, what was made into the shape of a slurry was pressed so that the 
consistency of a positive-electrode layer might become 3.0 g/cm3 with a press machine, and the 
carbon black 6 weight section and the polyvinylidene fluoride KF-1000(Kureha chemistry 
company make, trade name) 9 weight section were added to this thing 85 weight section, and it 
mixed, distributed by the N-methyl-2-pyrrolidone, and it was used as the positive electrode. 
[0040] 

Under desiccation argon atmosphere, the vinylene carbonate 2 weight section and the 
fluorobenzene 3 weight section were added in the mixture (capacity factor 3:7) 95 weight section 
of ethylene carbonate and ethyl methyl carbonate, LiPF6 subsequently dried fully was dissolved 
in it so that it might become the rate of 1 .0 mols/l., and it considered as the electrolytic solution. 

The laminating of the separator made from the above-mentioned positive electrode, a negative 
electrode, and polyethylene was carried out to the order of a negative electrode, a separator, a 
positive electrode, a separator, and a negative electrode, the cell element was produced, in the 
laminate film which covered both sides of saccate aluminum with the resin layer for this cell 
element, the terminal of a positive-electrode negative electrode was poured in after installation, 
the electrolytic solution was poured in with ejection, the vacuum lock was performed, and the 
sheet-like cell was produced. 
[0041] 

(Example 1 of a comparison) 

LiPF6 fully dried into the mixture (capacity factor 3:7) of ethylene carbonate and ethyl methyl 
carbonate was dissolved so that it might become the rate of 1 .0 mols/l., and it considered as the 
electrolytic solution. The sheet-like cell was produced like the example 1 except having used this 
electrolytic solution. 
[0042] 

(Example 2 of a comparison) 

The vinylene carbonate 2 weight section was added in the mixture (capacity factor 3:7) 98 
weight section of ethylene carbonate and ethyl methyl carbonate, LiPF6 subsequently dried fully 
was dissolved in it so that it might become the rate of 1 .0 mols/l., and it considered as the 
electrolytic solution. The sheet-like cell was produced like the example 1 except having used this 
electrolytic solution. 
[0043] 

(Example 3 of a comparison) 

The vinylene carbonate 2 weight section and the trimethyl phosphate 5 weight section were 
added in the mixture (capacity factor 3:7) 93 weight section of ethylene carbonate and ethyl 
methyl carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1.0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
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[0044] 
(Example 2) 

It dissolved so that the vinylene carbonate 2 weight section and the fluorobenzene 3 weight 
section might be added, it might become in 1.0 mols [ I. ] /about LiPF6 subsequently dried fully 
in the mixture (capacity factor 3:7) 95 weight section of ethylene carbonate and ethyl methyl 
carbonate and it might become the rate of 0.1 mols/l. about LiN (CF3S02)2 f and it considered as 
the electrolytic solution. The sheet-like cell was produced like the example 1 except having used 
this electrolytic solution. 
[0045] 
(Example 3) 

The vinylene carbonate 2 weight section, the fluorobenzene 3 weight section, and the 
cyclohexylbenzene 1 weight section were added in the mixture (capacity factor 3:7) 94 weight 
section of ethylene carbonate and ethyl methyl carbonate, LiPF6 subsequently dried fully was 
dissolved in it so that it might become the rate of 1.0 mols/l., and it considered as the 
electrolytic solution. The sheet-like cell was produced like the example 1 except having used this 
electrolytic solution. 
[0046] 

(Example 4 of a comparison) 

The vinylene carbonate 2 weight section and the cyclohexylbenzene 1 weight section were 
added in the mixture (capacity factor 3:7) 97 weight section of ethylene carbonate and ethyl 
methyl carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1.0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0047] 
(Example 4) 

In the example 1 , what pressed the consistency of a negative-electrode layer in 1 .5 g/cm3 with 
the press machine was pierced to discoid with a diameter of 12.5mm, and it considered as the 
negative electrode. As a positive electrode, what pressed the positive-active-material content 
slurry prepared in the example 1 so that 3.0g /of consistencies of a positive-electrode layer 
might become homogeneity cm with a press machine after spreading and desiccation 3 at one 
side of aluminium foil with a thickness of 20 micrometers which is a positive-electrode charge 
collector, and pierced it to discoid with a diameter of 12.5mm was used. 
[0048] 

Under desiccation argon atmosphere, the vinylene carbonate 1 weight section, the vinyl ethylene 
carbonate 1 weight section, and the fluorobenzene 7 weight section were added in the mixture 
(capacity factor 3:7) 91 weight section of ethylene carbonate and gamma-butyrolactone, LiBF4 
subsequently dried fully was dissolved in it so that it might become the rate of 1.5 mols/l., and it 
considered as the electrolytic solution. 
[0049] 

The positive electrode which carried out impregnation of the electrolytic solution to the can 
made from stainless steel which serves as a positive-electrode conductor was held, and the 
negative electrode to which impregnation of the electrolytic solution was carried out through the 
separator made from polyethylene to which impregnation of the electrolytic solution was carried 
out was laid on it. the obturation plate which serves both as this can and a negative-electrode 
conductor — the gasket for an insulation — minding — the coin mold cell was produced by 
sealing in total. The impregnation of the electrolytic solution to a cell member performed each 
part material from being immersed in the electrolytic solution for 2 minutes here. 
[0050] 

(Example 5 of a comparison) 

The vinylene carbonate 1 weight section and the vinyl ethylene carbonate 1 weight section were 
added, and subsequently, it dissolved so that it might become the rate of 1.5 mols/l., and LiBF4 
was used as the electrolytic solution at the mixture (capacity factor 3:7) 98 weight section of 
ethylene carbonate and gamma-butyrolactone. The coin mold cell was produced like the example 
4 except having used this electrolytic solution. 
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[0051] 

(Example 6 of a comparison) 

The vinylene carbonate 1 weight section and the vinyl ethylene carbonate 1 weight section were 
added, and subsequently, it dissolved so that it might become the rate of 1.5 mols/l., and LiBF4 
was used as the electrolytic solution at the mixture (capacity factor 3:5:2) 98 weight section of 
ethylene carbonate, gamma-butyrolactone, and ethyl methyl carbonate. The coin mold cell was 
produced like the example 4 except having used this electrolytic solution. 
[0052] 
(Example 5) 

The vinylene carbonate 1 weight section, the vinyl ethylene carbonate 1 weight section, and the 
fluorobenzene 2 weight section were added, and subsequently, it dissolved so that it might 
become the rate of 1 .5 mols/l., and LiBF4 was used as the electrolytic solution at the mixture 
(capacity factor 3:6:1) 96 weight section of ethylene carbonate, gamma-butyrolactone, and ethyl 
methyl carbonate. The coin mold cell was produced like the example 4 except having used this 
electrolytic solution. 
[0053] 
(Example 6) 

The vinylene carbonate 2 weight section and the fluorobenzene 2 weight section were added in 
the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl methyl 
carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the rate of 
1.0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was produced like 
the example 1 except having used this electrolytic solution. 
[0054] 

(Example 7 of a comparison) 

The vinylene carbonate 2 weight section was added in the mixture (capacity factor 3:7) 98 
weight section of ethylene carbonate and ethyl methyl carbonate, LiPF6 subsequently dried fully 
was dissolved in it so that it might become the rate of 1 .0 mols/l., and it considered as the 
electrolytic solution. The sheet-like cell was produced like the example 1 except having used this 
electrolytic solution. 
[0055] 
(Example 7) 

The vinylene carbonate 2 weight section, 1, and 2-difluoro benzene 2 weight section was added 
in the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl methyl 
carbonate, UPF6 subsequently dried fully was dissolved in it so that it might become the rate of 
1 .0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was produced like 
the example 1 except having used this electrolytic solution. 
[0056] 
(Example 8) 

The vinylene carbonate 2 weight section, 1 , 2 and 3, and 5-tetrafluoro benzene 2 weight section 
was added in the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl 
methyl carbonate, UPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1 .0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0057] 
(Example 9) 

The vinylene carbonate 2 weight section and the pentafluoro benzene 2 weight section were 
added in the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl 
methyl carbonate, UPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1 .0 mols/l., and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0058] 

(Example 10) 

The vinylene carbonate 2 weight section and the hexafluoro benzene 2 weight section were 
added in the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl 
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methyl carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1 .0 mols/L, and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0059] 

(Example 11) 

The vinylene carbonate 2 weight section and the octafluoro toluene 2 weight section were added 
in the mixture (capacity factor 3:7) 96 weight section of ethylene carbonate and ethyl methyl 
carbonate, UPF6 subsequently dried fully was dissolved in it so that it might become the rate of 
1.0 mols/L, and it considered as the electrolytic solution. The sheet-like cell was produced like 
the example 1 except having used this electrolytic solution. 
[0060] 

(Example 12) 

The vinylene carbonate 2 weight section and the hexafluoro benzene 1 weight section were 
added in the mixture (capacity factor 3:7) 97 weight section of ethylene carbonate and ethyl 
methyl carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1 .0 mols/L, and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0061] 

(Example 13) 

The vinylene carbonate 2 weight section and the hexafluoro benzene 0.5 weight section were 
added in the mixture (capacity factor 3:7) 97.5 weight section of ethylene carbonate and ethyl 
methyl carbonate, LiPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1.0 mols/L, and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0062] 

(Example 14) 

The vinylene carbonate 2 weight section and the hexafluoro benzene 0.2 weight section were 
added in the mixture (capacity factor 3:7) 97.8 weight section of ethylene carbonate and ethyl 
methyl carbonate, UPF6 subsequently dried fully was dissolved in it so that it might become the 
rate of 1.0 mols/L, and it considered as the electrolytic solution. The sheet-like cell was 
produced like the example 1 except having used this electrolytic solution. 
[0063] 

(Example 15) 

The vinylene carbonate 2 weight section, the vinyl ethylene carbonate 3 weight section, and the 
fluorobenzene 2 weight section were added in the mixture (capacity factor 2:8) 93 weight section 
of trimethyl phosphate and gamma-butyrolactone, LiBF4 subsequently dried fully was dissolved 
in it so that it might become the rate of 1 .2 mols/L, and it considered as the electrolytic solution. 
The coin mold cell was produced like the example 4 except having used this electrolytic solution. 

[0064] 

(Example 8 of a comparison) 

The vinylene carbonate 2 weight section and the vinyl ethylene carbonate 3 weight section were 
added in the mixture (capacity factor 2:8) 95 weight section of trimethyl phosphate and gamma- 
butyrolactone, LiBF4 subsequently dried fully was dissolved in it so that it might become the rate 
of 1.2 mols/L, and it considered as the electrolytic solution. The coin mold cell was produced like 
the example 4 except having used this electrolytic solution. 
[0065] 

[Assessment of a cell] 

In order to raise inter-electrode adhesion, where the cell of examples 1-3 and the examples 1-4 
of a comparison is inserted with a glass plate By the constant current which is equivalent to 
0.2C in 25 degrees C, charge termination electrical-potential-difference 4.2V, Three cycle lines 
stabilize charge and discharge in discharge-final-voltage 3V, and a four-cycle eye is charged to 
charge termination electrical-potential-difference 4.2V with the current equivalent to 0.5C. 3V 
discharge was performed with the constant current value equivalent to 0.2C after the 4.2V- 
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constant current constant-potential charge (CCCV charge) (0.05C cut) which charges until a 
charging current value turns into a current value equivalent to 0.05C. Furthermore, continuation 
charge of 60 degrees C and 4.2 V-CCCV was carried out for two weeks. 
[0066] 

Before and after the continuation charge trial of 60 degrees C and 4.2 V-CCCV, the sheet-like 
cell was dipped during the ethanol bath and the capacity generated from change of the volume 
was calculated. 

Moreover, about the cell of examples 1 and 2 and the examples 1-3 of a comparison, after 
measurement of the volume, it was made to discharge to discharge-final-voltage 3V by the 
constant current of 0.2C in 25 degrees C, and the remaining capacity after a continuation charge 
trial was measured. 
[0067] 

Subsequently, charged on the same CCCV conditions after discharge discharge-final-voltage 3V 
by the constant current of 4.2 V-CCCV (0.05C cut) charge and 0.2C. it was made to discharge 
to 3V with the current value equivalent to 1 .5C, and the heavy load discharge property was 
measured. Here, 1 C expresses the current value which can carry out a full charge in 1 hour, and 
1.5C expresses one 1.5 times the current value of this. 

The remaining capacity after the continuation charge at the time of setting generating capacity 
and discharge capacity before continuation charge to 100 and the capacity at the time of heavy 
load discharge are shown in a table 1 . 
[0068] 
[A table 1] 



mi 





(ml) 


(%) 


(%) 


mmmi 


0.38 


93.4 


80.4 


Jt®$5 1 


0.53 


86.3 


79.1 


Jt»J2 


0.92 


91.5 


75.8 




0.61 


91.5 


23.9 


mm 2 


0.32 


93.7 


81.7 




1.18 








1.57 







[0069] 

The cell concerning this invention has few yields of gas, also when continuation charge is carried 
out, and it turns out that it excels in the remaining capacity after continuation charge, and a 
heavy load discharge property so that clearly from a table 1. Moreover, by the cell (refer to 
JP,1 1-233140.A) containing the phosphoric ester which has the effectiveness of raising the cell 
property at the time of continuation charge of the example 3 of a comparison, although there is 
little generation of gas, it turns out that heavy load discharge capacity is inferior as compared 
with the cell concerning this invention. Furthermore, from the comparison of the cell of an 
example 3 and the example 4 of a comparison, the cell concerning this invention is understood 
that there is little generation of gas, even when a overcharge inhibitor is added. 
[0070] 

It sets at 25 degrees C about the cell of examples 4 and 5 and the examples 5 and 6 of a 
comparison. Three cycle lines are stabilized in charge termination electrical-potential-difference 
4.2V in 0.5mA constant current, and stabilize charge and discharge in discharge-final-voltage 3V. 
The cycle trial which discharges to discharge-final-voltage 3V with the current value equivalent 
to 1 C was carried out after the 4.2 V-CCCV (0.05C cut) charge which charges to charge 
termination electrical-potential-difference 4.2V with the current equivalent to 0.7C, and charges 
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until a charging current value turns into a current value equivalent to 0.05C. The capacity of 50 

cycle eye at the time of setting discharge capacity of the four-cycle eye of a cycle trial to 1 00 

is shown in a table 2. 

[0071] 

[A table 2] 



m.2 





5 Ot'f^^CSl 
(%) 




91.2 






itmme 


87.3 




88.5 



[0072] 

It turns out that the cell of the examples 4 and 5 concerning this invention shows the 
outstanding cycle property. In addition, the cell of the example 5 of a comparison was not able to 
be charged. This is considered because impregnation of the electrolytic solution was not carried 
out to the interior of a separator. 

Moreover, when the capacity inside the cell after 50 cycles (methane, ethane, ethylene, sum 
total of the yield of CO and C02) was measured with the gas chromatography and capacity of 
the cell of the example 6 of a comparison was set to 100, the capacity of the cell of an example 
4 was 77. 
[0073] 

In order to raise inter-electrode adhesion, where the cell of examples 6-14 and the example 7 of 
a comparison is inserted with a glass plate By the constant current which is equivalent to 0.2C 
in 25 degrees C, charge termination electrical-potential-difference 4.2V, Three cycle lines 
stabilize charge and discharge in discharge-final-voltage 3V, and a four-cycle eye is charged to 
charge termination electrical-potential-difference 4.2V with the current equivalent to 0.5C. 3V 
discharge was performed with the constant current value equivalent to 0.2C after the 4.2V- 
constant current constant-potential charge (CCCV charge) (0.05C cut) which charges until a 
charging current value turns into a current value equivalent to 0.05C. Furthermore, continuation 
charge of 60 degrees C and 4.25 V-CCCV was carried out for one week. 
[0074] 

Before and after the continuation charge trial of 60 degrees C and 4.25 V-CCCV, the sheet-like 
cell was dipped during the ethanol bath and the capacity generated from change of the volume 
was calculated. 

Subsequently, made it discharge to discharge-final-voltage 3V by the constant current of 0.2C in 

25 degrees C, and charged on the same CCCV conditions after discharge after measuring the 

remaining capacity after a continuation charge trial discharge-final-voltage 3V by the constant 

current of 4.2 V-CCCV (0.05C cut) charge and 0.2C, it was made to discharge to 3V with the 

current value equivalent to 1C, and the heavy load discharge property was measured. 

The capacity at the time of the heavy load discharge at the time of setting generating capacity 

and discharge capacity before continuation charge to 100 is shown in a table 3. 

[0075] 

[A table 3] 
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[0076] 

The fire-resistant (self-extinguishing) trial was performed about the electrolytic solution of an 
example 1 5 and the example 8 of a comparison. The trial dipped the glass fiber filter paper of the 
shape of a strip of paper with width of face of 1 5mm, a die length [ of 300mm ], and a thickness 
of 0.19mm in the beaker containing the electrolytic solution more than for 10 minutes, and fully 
carried out impregnation of the nonaqueous electolyte to the glass fiber filter paper. Next, on 
both sides of the end of a glass fiber filter paper, it hung vertically with a clip, the existence of 
the self-extinguishing in the condition of having heated for about 3 seconds with the small gas 
flame of writers, and having removed the fire source from this soffit — and time amount until it 
extinguishes the fire was measured. Moreover, in 25 degrees C, 3 cycle lines were stabilized in 
charge termination electrical-potential-difference 4.2V in the constant current which is 
equivalent to 0.2C about a cell, and stabilized charge and discharge in discharge-final-voltage 
3V, the four-cycle eye was charged to charge termination electrical-potential-difference 4.2V 
with the current equivalent to 0.5C, and when 3.5 hours passed, 4.2V-constant current 
constant-potential charge which is ended was performed. Subsequently, charged on the same 
constant current constant-potential charge conditions after discharge by the constant current 
of 0.2C discharge-final-voltage 3V, it was made to discharge to 3V with the current value 
equivalent to 1.5C, and the heavy load discharge property was measured. The capacity at the 
time of the heavy load discharge when setting discharge capacity in self-extinguishing and 0.2C 
to 1 00 is shown in a table 4. 
[0077] 
[A table 4] 



^4 







(%) 


mmmi 5 


1 #^1*3 


8 5 






8 0 



[0078] 

As for the electrolytic solution of the example 1 5 concerning this invention, it turns out that the 
outstanding fire retardancy as well as the example 8 of a comparison is shown so that clearly 
from a table 4. Furthermore, the comparison of the cell of an example 15 and the example 8 of a 
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comparison shows that the cell concerning this invention shows the outstanding heavy load 

discharge property. 

[0079] 

[Effect of the Invention] 

In the nonaqueous electolyte rechargeable battery containing the electrolytic solution which 
serves as occlusion, a negative electrode which can be emitted, and a positive electrode from a 
non-aqueous solvent and lithium salt in a lithium By using the non-aqueous solvent which 
contains the annular carbonate which has a carbon-carbon unsaturated bond in intramolecular, 
and contains a with a carbon number of nine or less fluorine content aromatic compound further 
By high capacity, it can excel in a preservation property, a load characteristic, and a cycle 
property, and a cell with few amounts of generation of gas can be produced, and the 
miniaturization of a nonaqueous electolyte rechargeable battery and high performance-ization 
can be attained. 



[Translation done.] 
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7^tD7 = y- /l'i , iO ! 2, 6 - i/7;ut n ©f7 y ^7=7-^ft^ft 

t£ H frmtf o ^*L£>£#7jc*£jig4M-0. l~5fi*%-£W£ii:£<k, i@ ft « i*Hc tt 

: » © • 38 * & #J M -T <5 £ i a* -C # 3 . 
[ 0 0 2 3 ] 30 

— j& i- , m%n®5±#}*mto-f s t «?ife©f£##ttf*<gT-r 5 mm - i%m^&*a%i& 

SttESrfflv^Si:, £0«##ttO<STSrjqilWi-Sr.fc*»-e#5. i& !fc m B£ it »J <b L T M: , 
[ 0 0 2 4 ] 

# * *g g£ * ic « . &m *s c r fife © m m te m , ^ttftf^ftwiSJosi^ j& 
*»k &^*r $ *r t «t v*. 

v^n — ^Ih^v 1 */^^^^^*^, n-^^^i/^ h =7 * /I* <$ >- &t — M %) t3 £ X* 7 

x=;U3^^^«*iiJ§(D*/l'#VKS7|cfe ;xfuyf/V7 7 -{ 1, 3 - u /< 1/ 

V > . i, 4-7*^y^>hy, ^^v^yp^v®?^ ^ ^ . 7*t^77>, ^ yw * 9 
V , ^ yu * u ^ N v? ^ ^ yw ^ yw * ^ , 7 x 3 ;i/ 7 ;u * y , ^ f ;U7 xxyi/^/u^y, 
7* f ;w ^ 7 ;i/ 7 -c K s v>->^ n^^f -y/ui?7>7 y Kfci b 7 y= f !? 7 A* / 7s 
/U7 ^ V^co^fk^it^-^o ; Dp-^yy, 1 - ^ f /u - 2 - fx y k 

> , 3 - > f ;u - 2 - t + t / !) v 5 / y, 1, 3-^^f^-2--f ^y*pv?;yfcj; 50 



) 
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m. it tk m it -a- m * z # * »f e> 5 . ^^e>^^*^^*ico. i~5it%tt^5i 

[ 0 0 2 5 ] 

tf , L i C 1 O 4 . L i PF, »J:VL i BF 4 *Oi«3f L i CF, SO, 

% LiN ( C F 3 S O 8 ) 2 > LiN (C 2 F s S0 2 ) z . LiN (CF 3 S0 2 ) 
( C 4 F 9 S O 2 ) . LiC (CF 3 S0 2 ) 3 ^ LiPF 4 ( C F a ) 2 * LiPF 4 
(C 2 F 5 ) 2 ^LiP F 4 (CF 3 S0 2 )2^LiPF 4 (C 2 F 5 S02) 2 vL 
i B F 2 (CF 3 ) 2 ^LiBF 2 (C 2 F 5 ) 2 .LiBF 2 ( C F 3 S O 2 ) 2 *5 ± 
L i B F 2 (C 2 F s S0 2 ) , * 7 y * 0 * A * £ # * * S> *L 6 . ~ *, 

h(D b h v LiPF 6> L i B F 4 s LiCF 3 S0 3 . LiN (CF 3 SO z ) 2 * 
fc (4 L i N ( C 2 F 5 S O 2 ) 2 * # L i P F 6 * It 14 L i B F 4 tV\ * , 

LiPF 6 ^fc«LiBF 4 ^0*i«iy^^A^i:. LiCF 3 S O 3 ^ LiN (CF 3 
SO a ) 2 f fc 14 L i N ( C 2 Fs SO z ) 2 & <» 7 V X * Wt V V * & k & & R ? 
5i % i£ jgg # m © # * 38 £ # W «J $ ix fc 5 , «l*ffLfc«C*ft*il>ft<45©-eff 
J tV\ ^{CW^^^©';^^^^^, L i PF 6 £ [4 L i BF 4 #70-9 811% 
£ £ «6 , L i C F 3 S0 3 . LiN (CF 3 S0 2 ) 2 * 7t (4 L i N (C 2 F s S0 2 

[ 0 0 2 6 ] 

38 » #*»jK#y-:/^0 7*hvS:5 5S*%«±^t?fc<P^&S»^fcW:» LiB 
F 4 #y^!>i>:&£#tf>5 0li%»±5rfi»5rt^jiftLV\ y ^ A & + s L i B 
F 4 # 5 0 - 9 5 M % . LiPF 6 , LiCF 3 S0 3 , LiN (CF 3 S0 2 ) 2 * 
iO!L i N ( C 2 F 5 SO z ) 2 i!45#*»61tfft6Jf!>A**5-5 0ll%fi 

ft 5 t> a* # tc # * Lv^o 

[ 0 0 2 7 ] 

m^jKtpcoy^^A^jg^tt, o. 5 — 3 ^ ^/ y k ^ -c- & 5 « # # * u r co^is 

[ 0 0 2 8 ] 

*l^tc#.5 1ii!!5ri(St5AS©ffi«5li: Lttt, «* 

mvo^A&mgi. 3H£&m&<D y ^**«r»j* • wcm^mtcm.mmtn mitts, mitm 
mmn v ^ v- j» zw.m • tkm^mte&n&wiitvottn v <? j*&m ; «*<ay^?^-a-& 
* if ^5 r t J5„ ;i4afe©A*i§4feK©2M#jL£»'e-L--cjH^-c'bJ:v*. 

[ 0 0 2 9 ] 

i«a«!l«!.an:J:oT«it*ixfcAJt*»fc b < tt*t«^*i*tts * fc »4 ^ *x © & lc tf 

y f- * <d m fir ^ ^ t? * ® £• ife l fc« rn.it l t # e> tt s t> © * s » * tv^ . m & i± « ^ 

«j£^J:5XiillHl*fT?*fefc^^ffi (00 2®) ©dt ( M E ) & 0 . 3 3 5- 0. 

3 3 8 nm> #1: 0. 3 3 5~0. 3 3 7 n mffc5 t»ii s 0S iSH 

l%aTtfc5. 0. 5li%K7« #C0. 1 If%KTtfe 5 <*>#»£ £fc. 
^«fe{Ct-5X^lHl»f-e**fc^ B B B ^--y--YX (Lc) {4, a^-3 0nm^±ffc5 o 5 0 
nmy±, #t£100nmEA±-C*>3tDa s # L £L-V'>„ 
[ 0 0 3 0 ] 

^ _ ^ _ 0 ^ . &%.m\cx z * ^7^114, a *? 1 ~ 1 o o * m -e h s 

3 - 5 0 y m , #C5~4 0/jm#ff*U<, L^©li 7 ~ 3 0 ^ mffc5. 

BETfeJt*B^»4, 3^0. 3-25. 0 m 2 / g T* 5 „ O. 5-20. 0 m 2 / g 
# 0 . 7-15. 0m 2 /g*^iU<,ftt»$f*L-^ro{4 0. 8-10. 0 m 2 / 

1570~1620cm~ 1 »«5ffl©fc°— ^P A < If — * Sfc * I A > *S4tfl 300-1 
400cm" 1 ©JfifflOf— ^P B (t°-^3SffI B )©^ff^ R=I B/lA'*0- O 
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1 ~ 0 . 7ijS»*L<, 1 5 7 0 ~ 1 6 2 0 c m" 1 Oil© f - ? W^f (ilj: 2 6 c m 
" 1 WT> 2 5 c m" 1 gTt*Jb5©^»* Lv\ 

[ 0 0 3 1 ] 

# |£ # * Ll^ l£ *t sftfi , xaESHcfcttSl&^-ig ( 0 0 2 E ) »dti 5 0. 3 3 5-0 
. 3 3 8 nm-C $> Z 1% m M tt W & & b L „ -t <D * S \Z ft & ft J: 9 t> X 81 [si iff K & 5 & 
-^ffi (0 0 2E) Odfit^^:tU>^^®#!|sf^^«rLT*5t), A>of fttgsfti ? fcxi 
iHlSftctif-tS^^® (0 0 2®) wdlt^^r^vNj^^Ktt^tcoSij^-jjsfiiit-CQg/i 
~ 8 0/2 Offcatot'fci. r^Miett^^ffl i: , B^gfe, i>oi)!fifi[ig 

[ 0 0 3 2 ] 10 

«fc fttf«fc ^. ^Jxli, A * iS Rfc » j£**!k JtKffl; £ 

A US ft fi , 1. 4 5g/cm 3 ,KJ:)iSS*LV\ 1. 5 5 g/cm 3 «f|:i 
. 6 0 g/cm 3 £l±tt5t« «^<0^i^itJ!jp-r5WT-$P>{C^*LVN 0 ft :fc , AS 
S t te * « ffc _h g 4fe If ■ x *S * #J > * « #J * if i. K> t£ Z> M * V* ^ , * 0> ft ft t I* M m \z ®. 
3i X Z &M.X CDSgft * ^ b „ 

[ 0 0 3 3 ] ' 
fetffliLta, *««Jt«rKttffl-*-5*«£-^*»«fc*r L- T .§£ £ *t -<? *> ft tf x ft jf 
(Oi©^f fflt5 I i * s T'eS 5„ #J HE , *5 7yfttf=!)fy, y^])^Yyy/v^-uoL 20 

^ as * tf P> ft 5 „ 

[ 0 0 3 4 ] 

if #J £ L X . *->;i/^ f ;i/-fe^P-^ v > f /Pt/un-^, t Ko^i/^f A. 

t;l/o - , xf-yvt/l/o-^, # y If /V T =* - /W , ®> -flS * — ^ N !i ^ - 

*5 j. a -t? ^ > m a* * »f e> ft s . 

ilfi-i Ltli, m * - y * Mm <D&mttVr ; if *7 7 7 4 V * 7c J* * - *K V ^ 7 y * 

&mmMmit<vttnbLxii,m, ~y7-M&tz\zxr^\sxm&igifiitiz>o ^ ft o 30 

[ 0 0 3 5 ] 

iffi^t^tsiESffifef i: Ltit, y ? a n s<su h rn.it®, y ^ ? ^ - ) 
& <t m ^ its & # ^ # * if e> ft 5 0 y ^ ? a s & jk « -s- 8Mb r± , = ^ h , = 

/V- , ^fctt-^V^f^cO — ®?f A U T i , V, Cr, Mn, F e , Co, Li, Ni\ 
Cu, Zn, M g » G a v Z r §Ol©4iT't 1 t I: i 0 > O « # ^ <f 

[ 0 0 3 6 ] 

jE H 12 , A«KHiC-c«lier«-i^-e#-5. 09 x. « , jEitlblt^^SlciE; exit $1 40 

, mmw. mmm*J}az.xm&'&. mn&icmm . &m vit&\czf e «t <? s;«ft<b l 

. Lfc^^cT)^* d5 if JPf5©T-»* LV^ . 

cD-g-^^^tffbftSo wfte>cD5*>, T 5 - ^ * * cO-^.^ jjs , L^„ 
[ 0 0 3 7 ] 

^ttJc^ft-cv^fttfffiE-cfcS,, ^y^^uv, ^y^nfuv^cDTteyTf-uy^^^ip: 

» t -t z> # *s - v * fc it * m m m & » * u ^ o 
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*«Bi:*5!l^?AiRtili ( ©±5K: M '> * v% 

if 0. 5mm«T, H'fcO. 4 m m K T t , « # & * T ^ 5 = * A * fc tt 7 /U 5 - 

1 OmAh/c c «±, IKB1 3 0m 
Ah/cc^± 4 0mAh/c caiOtftH:, I irt E « ±# t i 5 1ft © i 

[ 0 0 3 8 ] 

© m 9 *■ « *. 4 v> 9 . r ti h © mm m k. ps * a *t s t> © t « 4 ^ . 
xanasri-aaJtsft^a (0.02D ©ditaso. 3 3 6nm. ishb*-*-^* (l C ) 

6 5 2 nm; R»#0 . 0 7&M%. u-1f-H*r • *a»Ki5^fTyW 1 2 „ 
m BETStt*W7.. 5 m 2 / T * =f V W * * V - * - * * « V* fc 7 ^ V * ^ 

n^«f«^ 1 5 7 0 M 6 2 0 cm- 1 ©«H©^-^Pa I a > 

*5«t^l 300-14 0 0cm- 1 cD«£ISWt°-^P B < If - * » * I b ) © & £ tt R = 
I / I A # 0 12, i 5 7 O ~ 1 6 2 0 c m" 1 ^©ffl^ ^-^ W^ffited^ i 9 . 9 
cm" 1 ^fc*3c«*»»*«:**e*>«*L,-C*l^fc. d©*»t&*94fi*tRHC#!J 

ftb Lfc„ r*lt*tt*I#t*5* $18/* mO^m^-t® t-^-t-^* V* 

^ u ^ * ic J: 9 A « * © * « l ■ 5g/cm 3 tcftSiplCT-i^L-CASirLfcio 

[ 0 0 3 9 1 

iElgftlHttiLiCoO, SrflJ^fc. -©<i>0>85**ttfc:#-*>'?'?3'*6« 
i^i^!)7^k^!)f^F- 1 0 0 0 (jSSUfc^ttaU jSfi*> 9 fi*fcgp**0 
N -^f/U-2-tfD!) KV-e^fcU, ^7!)-tt tfct^S:, jE®*«# 
-CifoSffi 2 0 /* m©T/U5 = * A * © MB *& - K ** U , ttfttt* :7 u * * KJ: 9 jE 
3. 0 g/cm 3 ±5IC7"W^LTIE@t 

^*it3 : 7) 9 511^1^ ^.y*-n-h2liSSt7^P^^3ll 
fffcteai. fti>t + ^l^lLfcL i PF 6 5:1. 0**/!> v b * * * fc 4 S * 

[ 0 0 4 1 ] 

J5 U V*-* *- h b * .(**» 3 : 7) + 

$£ g| b fc L iPF 6 & l . 0 * >v / I) y h*o*^i:45J:5e**btt#«tLt. 

-©m«Mffl^«*Hi. 1156 0*1 l iB«i:Utf-h«IftS:ff«Lt. 

[ 0 0 4 2 ] 

( tb ®5 0tl 2 ) 

xf l.y^-jK^-htxf/P/f/^-iR^-hi:©*** ( 3? * & 3 : 7) 9 8 fi * 

t f=uv*-#*-l-2li»**aii'« ft^-e + *Hctt«LfcL i pf 6 Sri. 
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[ 0 0 4 3 J 

( tt & m 3 ) 

if - jH ^ — hir^f/W^f/W^ — ztf * — (^4Jt3 : 7) 9 3f 1 

gpic \? - v *s *> ~ # * - h 2 m m & t V ^ m h » * 5 & m & t & mm ^ . & ^ -e + 

# lc ffc j& L fc L i PF 6 £r 1 . 0 * A- / y 3/ h/wofiJ^<!:&5J:?{c^ft?LT®ft¥j&<i:L 
fc 0 lot IS«*fflv^ca^l4, *««l-i:lll*lcLtV- h«tftlrff8Lfc. 

[ 0 0 4 4 ] 

( % life #J 2 ) 

— tK^ — htif ^^f^*- 7J? * — h £ <£> }g ^ (^*lt3: 7) 9 5ft 10 
» IC , fc*=u>-^7 — sK^ — h2fia:SPi:7/u^-n^>'-^^3fiSlfi5 < i:^^Jpb > #: V> T- + 
dKltiLfcL i PF, *1. 0 JV / ]} y Y jV % LiN(CF 3 S0 2 ) 2 £ 0 . 1 ^ 

[ 0 0 4 5 ] 

( * tt #J 3 ) 

3L*f- U ^ jj — — — (^*it3 : 7) 9 411 x 

gPlC % tf — V # — # ^ — h 2 * g& N 7/W^-n^S>'-g>'31i*gC*J<tT/v't5'a^drv'yW ' 
^^-tf^lfifigflSrSsSnL, ?*:v^ + ^CK;ILfcL i PF 6 «rl. o^e/w/U s/ h^ro 
«*i45J:5K*ibttl)P«t b fc„ r (7? « ft? » £ ffl fc fit fl- fi , H tt 1 i m m 20 
L T v- - K ^ m £ Yf Si U fc . 

[ 0 0 4 6 ] 

( tt |S5 0!l 4 ) 

ifl/^i - ^ — htif - * — h i©I^«l ( ^ * it 3 : 7) 9 7li 

T- + # lc $£ i£ L fc L i PF 6 £ 1 . 0 ^e- / y y b/K^>fiJ-&t^5J;9Jc:^ft¥UT«;ft? 
[ 0 0 4 7 ] 

( n tt m 4 ) 

IIJfe0iJl»c:*5V^T,7 p U^.^lCj;»3A^eo^SSrl. 5 g/cm' C^l/^Lfct)©* 30 
KS12. 5mm©P]SttlCjTt,t^t«fiii Lit, IltLTIi, 51 tt #1 1 T* IE ®» L 

:7*U*$$lCj;!5IE«Ji(D$ggai3. Og/cm 3 1:45 i P l:7*W^ L ) 
» 111 2. 5 mm©RS^tiT*>feV^fc fc©Sr!V>fc 0 
[ 0 0 4 8 ] 

A> =f V#ffi^T , ^^u^;fr-#*-h<kv-^^n7*hviw*g-8-!& ( 2£ 4 it 
3:7) 9 1 liSI-> f = - h 1 Ilgf, f-yH^UV^ — # ^ — hi 

a*SCi3itJ 5 7yL'^-D^:>--^>'7m*§i5S:^*nb, gel/* + $£*&L£:L i BF 4 Sri 
. 5 * A- / y v h^©U^i/i5i ?lc^»Ltt»ffii L „ 
[ 0 0 4 9 ] 40 

iEmmm.i*&mtez *T ^ u xmmvm&iz mm mz-smz-tttc jEmz®. mi,. z<o±\z 

[ 0 0 5 0 ] 

( Jt & #1 5 ) 

if l/y*-#^-|«iy-yfD7^ hytCS^I ( 2g 4 it 3 : 7) 9 8 ft ft SB IC , 

— # * — h 1 ft ft SB <h K- = /nfu># — h 1 ftSgBtSrSsinL.. & <^ 

T-L i B F 4 £ 1 . 5^/1- / y y h /KOffl^- t 4 5 i 5 IC^A? L T t L fc, i <E> S 50 
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[ 0 0 5 1 ] 

( it m « 6 ) 

4 it 3 : 5 : 2) 9 8 M S SM- * fc'=-UV* — # * — h 1 ItSf t = WV* - 

^ — h ia*»fc*:aSJPb, ?fe^T*L i B F 4 £1. y h/V^fil^t^Si? 

K*g»LTfIfl?$t£Lfc„ HM4i:liJ)1iU-LT = W^M« 

[ 0 0 5 2 ] 

( x jfe m 5 ) 10 

* J£ 3 : 6 : l) 9 6Jtfi§M£ N f = UV* - /X ^ — h 1 * fi SB , t's;Vxf 

^ — h 1 M*gI5*3 £ V 7 ^ * n -< >- -t? V 2 fi * g|3 £r Ssin L . ftV^t'L i B F 4 Sri. 5^- 

[ 0 0 5 3 ] 

( mm m 6 ) 

xfl/y^-^^-ftxf/Mf^^-'f^-htOH^i ( ^ * it 3 : 7) 9 6 M * 
glUc . if=uy*-#^ - F 2li^> 7^^n-£>--t?:x2S;fi;gB2r}3s;&QL, ft^"C + » 
l;i «| L fc L i PF 6 £r 1 . 0^/^/y y K /KZ> ffl -g- £ /£ 3 «fc 0 LT^jgffii L 20 

[ 0 0 5 4] 

( tb W 7 ) 

xfl/y*-#^-htxf-;I/^f/V*-*'^-hi:(Dig-&ft ( ^ * it 3 : 7) 9 8li 
U 1- , lf=l/y*-#*-h 2li»**H0.U, RV^ + »KR»LfcL i PF, Si. 

[ 0 0 5 5 ] 

( m m m 7 > 

- h txf /l'*-*^- h ( ^ * it 3 : 7) 9 611 30 

#Ci^T'-t-#tCiS£*!feLfcL i PF 6 Sri. 0 ^ A» / U y b /^ <V &\ & k ft Z> £ 0 \~ L- X W. 
MWikLtz, r co«#P?£Srffl <^fc HIM i t 1 1 - h ttl*%f^I Lfc 

o 

[ 0 0 5 6 ] 

( H Ife fll 8 ) 

xf l/y*-*^ - htxf - t-i«S^» (Silt3 : 7) 9 6 fi * 

g&JC Ifx h 2llg|i, 1, 2, 3, 5 - T b =7 -7 /V * O ^< is 1? 1/ 2 fi 4 

gp Sr 8s 2JD L , ifcv^-C-H-^-lc^^bfcL i P F 6 Sr l . 0 / v" y b #J t 3 <fc 5 

\cmm\^xmmw.k vt^o zntztemzm^tLSLtbte. mnmi tmmizvxis- bikn 40 

[ 0 0 5 7 ] 

( mm m 9 ) 

xf l/y*-#* - h txf;Mf;U*-**^ - ( S * it 3 : 7) 9 6 fi * 

+ # f£ L fc L i PF 6 Sri. 0^/U/JJ b * V>m& k ti: Z> £ 0 fcfeM l^X 
k tfc„ ClfDlgflfj&Srffl^fcW^tt. fcWiKLTi'- Hfcttttrfls«Lfc. 

[ 0 0 5 8 ] 

( n ss m i o ) 

3;^. u:/ ^_^^ - |<i:xf/U^fyV*-jff^ - htCiS^ft («IJt 3 : 7) 9 6li 50 
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"C + # K & L L i PF 6 £1. O^U/y y h/KO«^ i: 4 5 ± 5 K*» UT « M « 
Hfc. r.<o*#«*ffl^fc«*HU Jllt«liH«i:LTi'-.h«ti*Ml/fe. 

[ 0 0 5 9 ] 

( m m m 1 1 ) 

i^UV#-7K*-H£x;^/Upt^/U#-#^-h ( ^ S Jfc 3 : 7) 9 6f f 

X* +- & $s U fc L i PF 6 Sr 1 . O^-zu/y y h/K^fJ-&i:^5J;5lc^«?LTm^^ 
[ 0 0 6 0 J 10 

( m m m 1 2 > 

xf - h tOl^fe ( ^ * tfc 3 : 7) 9 7 * 

«IC t'^ - h 21131, ^^rt7^tc<yif >- 1 Ita^riJOL, 

T- + # lc & j& L L i PF 6 £- 1 . O^e/u/y s/ h/wofl^t^SJ; 5C^«|LTHifi 

[ 0 0 6 1 ] 

( HJ6 #J l 3 ) ) 

if h ix^;u^ f h t rog-g-fe ($tJt3 : 7) 9 7. 5 

a a sue , t- =. ^ ^ # — ^ — h 2 a * as , ^^•y-^/i^u'O'-tf^o. sit^^iiQ 

L. ft^t + ^CttHLfcL i PF,'*i. O^e/v/y 7 h t * 5 J; ?lc^)gt 20 
[ 0 0 6 2 ] 

(mmm i 4 > 

^ f- V y # — — h^^^^^^/u^ — ^ — h tOS^ft (8i)t3 : 7) 9 7. 8 

fi 4 > \f =■ u 1/ % — — ^*t7/i'tn'<yf yo. 2 M * £B £r 8s 2lD 

#: T* + # tc & L L i PF 6 Sri. O^e/P/y y h i 4 5 J; ? Iw^Sf L 

L fc „ 

[0063] 30 

( fE * « 1 5 ) 

PygHJ^f^ty-^f h V <t «D 21 #J ( ^ * it 2 : 8).9 3liSl;, tf- 

U y # — # * — h 2 fi * SB , t'^/H^-u^^ — x}?^ — hSfifi^^JiOf^/P^-n^O--^ ■• 

V 2liS5SrSJDL, & V ^ "C + # K L fc L i BF 4 Sri. 2^/W/y y V ;KOSI^ £ 

[ 0 0 6 4 ] 

( it (ft #J 8 ) 

J f»h J^f^iy-T"? D7? F^iO»^((l (^fttt:2 : 8) 9 5 m & SB . f- 
W-^*— — h2fi*gC, K- = /H^-u>^7— *K*— h3fi*gBSr^JDb. ifc V > "C + # 40 
K Lfc L i B F 4 Sri. 2-e/U/y y h/W©#J^£&S<fc?K:i§#?LT«ft?i£ir.L*: 

. -»m«>KS-ffl^fcW^«, *JS0ij4 < tl^«lcLT = -i'^Mm?l!lSr^®lb/c„ 
[ 0 0 6 5 ] 

c m aii <o ifffi ] 

3ll(i«i~3*iJ:t5H:««i~40*»*, « @ Pi9 o « S: ^ * 5 * K # 7 * « T- tfc 
A/fc^^T*. 2 5 tCtJ^T 0 . 2ClC+aS-r5^m^-C*^Efl;i^Jhfl;ffi4. 2V,*Scm^ 
±mjE3V-C-?EjKcaSr3-y--r^yW0oT^^$-fr, 4t>{^/H$rO. 5 CCffiStSl 
JiET*3iEmi^lhm/E4. 2 V 3; T* ^ L . 3£ ^ « S?t lit tf* 0 . 0 5C(C^^-rs^SK{itlC/j:5 
*T-^mSrffp4. 2V-^mSS^tt£E^Em ( C C C V 5fc ® ) (0. 0 5 C * v V ) & . 
0. 2 C|Cffi^t5^1JSt!ltr3 Viftl^tTofc. £ <b tC , 601:, 4. 2V-CCCV 50 
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[ 0 0 6 6] 

6 0*0, 4. 2 V-CCCV(7)»^S^«^roifIf T% ->-htlft5:i?/-/^tt 
£ fc , H Jfi 'ffl 1 , 2 i:Jt^« 1 ~ 3 ©l?&ICOV^-Ctt, flc « © SO 3t « , 2 5tC*5^t 0 
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